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FRT Capability of Three-phase Grid-tied Inverter with Minimized Inductor

Satoshi Nagai*, Jun-ichi Itoh (Nagaoka University of Technology)

This paper proposes a Fault Ride-through (FRT) control method for a three-phase grid-tied inverter with a

minimized inductor. The grid-tied inverter is required to satisfy the FRT requirements. The proposed FRT

control method suppresses the output inverter current overshoot with the minimized inductor applying a

high-gain disturbance observer and a high-speed operation which outputs reverse voltage for the output current

vector at the grid fault. The grid-tied inverter with the minimized inductor satisfies the FRT requirements with

the proposed FRT control method. As the experimental results, the maximum overshoot of the output inverter
current with the inductor of 0.48 mH (%Z = 0.38%) is reduced by 58.3% with the proposed FRT operation.
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Fig. 1. Three-phase inverter circuit with LC filter.
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Fig. 2. Characteristics of disturbance suppression performance.
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Fig. 3. Control block diagram of conventional method.
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Fig. 4. Control block diagram of conventional method with
high-gain DOB.
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Fig. 5. Control block diagram of proposed FRT operation with high-speed counter voltage output operation.
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Fig. 6. Space vector for inductor current and inverter output voltage

at voltage sag.
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Fig. 7. Voltage sag detection circuit and gate-block signal generator.
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Table 1. Experimental condition.
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(b) Proposed FRT control with high-gain DOB.
Fig. 9 Steady state operation without voltage sag.
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(b) Conventional FRT control with high—gain DOB.

T T
Gr1d voltage 100 V/dlv

j T ':_ﬂi_ffdp.ﬁ_’i.ﬁ..fﬁ, M- 111k

i mm&wmwwmw e

Volltage dlrop .
LT IN D

100 ms/div

(c) Proposed FRT control.
Fig. 10. Experimental results of short grid failure.
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Fig. 11. Experimental results of FRT operation at voltage drop.
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